Impact of carbon ion irradiation on epidermal growth factor receptor signaling and glioma cell migration in comparison to conventional photon irradiation.
Radiotherapy of malignant gliomas may be limited by an interference of radiation with the migratory potential of tumor cells. Therefore, the influence of conventional photon and modern carbon ion ((12)C) irradiation on glioblastoma cell migration and on epidermal growth factor receptor-related (EGFR) signaling was investigated in vitro. EGFR overexpressing glioblastoma cell lines U87 EGFR++ and LN229 EGFR++ were irradiated with 0, 2 or 6 Gy photons or (12)C heavy ions. Migration was analyzed 24 h after treatment in a standardized Boyden Chamber assay. At different time points EGFR, protein kinase B (PKB/AKT) and extracellular signal-related kinases (ERK1/2) were analyzed by Western blotting. 2 Gy photon irradiation increased U87 EGFR++ migration and decreased motility of LN229 EGFR++ cells. Heavy ions decreased migration of both cell lines as a function of dose. There was a time-dependent increase of phosphorylation of EGFR, AKT and ERK1/2 in U87 EGFR++ after 2 Gy photon irradiation. After heavy ion irradiation EGFR, AKT or ERK1/2 remained unchanged. Results suggest that the impact of irradiation on tumor cell migration depends on radiation type and cell line. Photons, but not heavy ions, potentially contribute to treatment failure by increasing EGFR-related tumor cell migration.